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(54) THERMOPLASTIC NORBORNENE-BASED POLYMER AND EPOXY GROUP-CONTAINING 
NORBORNENE-BASED POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject polymer 
excellent in electric insulation, heat resistance, etc., by 
compounding specific two kinds of recurrent units at a specific ratio 
and specifying a number average molecular weight. 
SOLUTION: This polymer has a recurrent unit A of formula I [(a) and 
(b) are each 0-2; (c) is 1, 2; R1 to R14 are each H or a (polar group- 
substituted) hydrocarbon, etc., one or more of R1 to R14 are 
alkenyl, etc., or R5 and R6, R1 1 and R12 or R13 and R14 are linked 
to each other to form one or more alkylidene, etc.] and a recurrent 
unit B of formula II [(d) and (g) are each 0-2; R15 to R25 are each H 
or a (polar group-substituted) hydrocarbon, etc., one or more of R15 
to R25 are alkenyl, etc., or R19 and R20, and R22, R23 and R24 or 
R25 and R26 are linked to each other to form one or more 
alkylidene, etc., or R24 and R25 are linked to each other and form a 
CC double bond between two carbons on which the R24 and the 
R25 are respectively linked] at a ratio A:B=(100:0) to (30:70), and a 
number-average molecular weight of 500 to 500,000. 
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(9) ftiH 1 10-2 5 1 34 3 

1 6 

*£L<(42-6, J:0ffiL<li3~4T-*)l.ry^y 
TVS*7tiifigttST'M«S$ix^^/S^2~l 0. 
i?£L<!42-6, J:0»^L<(i3-4T-S I )l»r^ 
'J r v«£fi2j£L-0^a>i L< 14, R 24 1 R 25 b **S 
tHC^UT. R 24 tR 25 *<-efLm^LTV^2fli 

ftiU\ y;u--K;M^^OjgLmfi [B] 
co#2 LTJ4. 0Ri4. it ( B l ) t'^^as 

10 [0035] 
Hfcl9] 



(B l) 



[ 0 0 3 6 ] 3U B 1 ) 4W#ft^(4, pliO ifcti » 
1. qliOSfcttl, rliOifciil, s«40, 12£ 
J42R 39 -R'\ R 63 , R**l,3.Ztl?timUZ, ?k*S 

L<tt**iFPC*>*. fcfc'U R 39 -R 44 , R 63 . R 

» fc i>-r>VTi\sy->i-m&M±®&mx'm® 

ZtltcTlVtr-ivmX'hhfr. £>6^f4R 39 i:R 40 , R 
4 1 1 R 42 , R 43 i R 63 £tzl±R u t R 64 fc#]£VH;:&£ 

*3fifcr;^'JT>S*»J«L-C^63&». tL<(4, 30 

*S£ i x wg> 2 H<9«*gmafc«* - m-ms-s * 

Sr*1-Sy/^/U*y^tl03EL*ia[ [B] 14, 
tfX'th. 

[0037] *m\n&HW&;>v#>\,*>jhn&&* 
tcj£tTM>M#:T'#i>A { , [a] : [B]wfi*Jt 

T\ ili&l 00 : 0-30 : 70, #£L<(490 : 1 40 
0-4 0:60, J;9#£l<«48 0 : 2 0-5 0 : 5 
OOEHTft!.. [A] t [B] <O»0iIL*fil[»*^ 
0£ffl(c2> & fc S t , H&SiWHyJ&G* 

[0038] ttmnitRWtSMtfrlyim*** 
3 y ■ ?o?h/77^- (GPC) (CJ:9a&LfciKK50 



'J Xf-U'yJUJTtffcfl 1 ( M n ) X-m-tt . 5 0 
0-500. 000, $?iL<J41. 000-200, 
000, J: 9i?iL<«42. 000-1 00, 000, 
ft L < *4~<0«lflT*4 . 

B<%*)ft£l<&\ 

[0039] if%W<n>&^M&s )V*Uv*ylkm£;fo<n 

fiyz&ffisjg. (T g ) {4, &mmzmtxmgMm 

StoUfJ:VVj«. ii^5 0-5 0 0-Ct', JffiKttl 
0 0-4 0 0°C, 4 0»iL<{41 5 0-3 5 0°Cc7)le 

[0040] ( 2 ) y/UtOu^y^mftf* ( * j -7 

-) 

mwfeiitib{><nx'&%< , mm. mux ( a> -c 

^fl&y/l'tf/M^Mtt [a] fc, i?« (b) 

■casiis y;i'#/u*ya»s* [ b ] t & , mmm. 

/k-frM-y&ijifttt [a] t LT(4, V ')Vif-)V^yWi 

[004 1 ] iiwi ■? *yrt'/if;i'*y»*JH* [ a ] t 

LTt4, 5S (a) 
Ht2 0J 
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[ 0 0 4 2 3 £ fc. ;)VXlV*vm<7)mzW®fctt [0043] ZCOi 0 fc/A'iKrt'+VJMl** [ b ] fc 

I . Hat 7** 'J r y»*7/^-/U*S:ir*>#&» ( b ) 




(S4"»#flF^>**«. * (B) *<r>h<7)k.miX'h xtlXIZ. *(ai) . 
[0044 3 y^,i</^y*mfi(*: ( a ) Oft £ U^i|* 




(3$ ( a 2 ) +0>#JW0)a»Hi. * ( A 2 ) +Ot(0 A LT(i5^ ( b 1 ) 

[004 6 3 ,//P#/P*V5R*** (b) <0»*ft 
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ftRPPl 0-2 5 1 343 
20 



(b l) 



(* ( b 1 ) +W#ff#<0*l*li % * ( B 1 ) 

sy^-K/^yjR^yv- [a] t Ltii, f-h?^? 

o [4 , 4, 0, l 2 - 5 . I 7 ' 10 ] ~3-h'rHry!^ 
t'v7n[2. 2. l]\7h-2-xy^ 



[0048] 8 

0, 12.5, 17. 10] 
-9-^^;Urh7i/^n [4,4, 
7.io] __ 3 _ K ^y^ 8-x+i 



[4, 4, 
0, l 2 ' 5 , 1 



10 [6 



5 



10] 

, 1, 



20 



h7i/7a[4, 4, 0, l 2 ' 5 , V'"] -3-}*'? 
-ty s 8-xfjf>-9-^ vy°vi^j^fhy^9^ 
[4, 4, 0, I 2 - 5 , p.io] -3- F ^y^ 8 _ 
xf'Jt>-9-yf^fh7y?D[4, 4, 0, 1 

h7y^o[4. 4, 0, I 2 * 5 , l 7 -»«]-3-Hr 
-tyf&gft; S-n-rnfifyrh^y^n [4, 30 
4, 0, l 2 ' 5 , l 7 ' 10 ] 8-n-r 
of'Jf>-9-^f;l/fh7y^a[4, 4, 0, 1 
2.5 r i7,io] _ 3 _ H ^ y> 8-n-rot'Jfy 
-9-x^;Urh5^^n [4, 4, 0, 1 2 » 5 , 1 
7,io] -3-^^y 8-n-rntUf>-9->f 
yrn^fh5x?n[4, 4, 0, l 2 ' 5 , 
l7 ,io] - 3 -F^y 8-n-/nt ,, Jf>-9- 
/f/l/f h7^a[4, 4, 0, l 2 ' 5 , p.io]- 
3-Kf-ty, ^c08-n-rntrUT>rN7^^n 
[4, 4, 0, l 2 ' 5 , p.io] -3- HTM-yR* 40 
*: 8-4 yrotr'JryTh^^^o [4, 4, 0, 
12 .5 f i7, io ] -3- Kr-fey, 8->fyrntr'jT 
y-9->f^f b^y^n [4, 4. 0, l 2 - 5 . 1 
7,io] ^ 3 _ K ^y^ 8 _ >f yrntf 'Jt>-9-x 
f^fN7i/7P[4, 4, 0, 1 2,5 , 17.10] - 3 

fh7y;n[4, 4, 0, 1 2 « 5 , l 7 « 1 o]-3-H 

r*>\ 8->fyrDt'jfy-9-7'fii/fh7y; 

P [4, 4, 0, 1 2 - 5 , 17.10] _3_ Kf r^y^ 2f 

c08--f yrnt'Jf>fh7y;o [4, 4, 0. 1*50 



-3-Hr-fc >1&£ft; ^>-?:y7n 
13,6 1 o 2 .?, o 9 ' 13 ] -4 . 1 0-^ 

% ^^y^x^D-4, io-^y^ 
f^yxyiS* ; &fc>W*>ixl>o 
[0049]*(2) [b] cof-hyisfuFT-tym 

■3?* 4. 5-h'x^-t'x^Q [2, 2, 1]^7°H 
-2-xy, 5-xf>Jfy-t'y^D[2. 2. 1] 
/ \7°h-2-xy, 5-n-rn^-hy?a 
[2. 2. l]\7°h-2-xy, 5-n-rnt°U7 r 
y-ty^Q[2, 2, l]^7°h-2-xy N 5~n 
-4 yro^-ty^D [2. 2, l]^7'h-2 
-xy, 5-n-4 vrnhriJrV-h'x^n [2, 
2, l]^h-2-xy, ^fWy^o [2, 2, 
1] ^7>-2-xyf^ftMJx?Q [4. 3. 0. 
12.5] - 3> 7-f*yxy(t^yy;Q^y 
?y'xy) ^f£7)h'J^^a-3 > 7-fiyxy^S 

[0050] ZtLbCOS)l<X)l<*y%$Lfo [ a ] fcitf 
[b](i, ^ftm4M4T\ a4i*tt2«Iil±£«*£ 

[a] fc [b] tCO^ti. toz/mou*:/**** 
+^0iiL#fi [A] fc [B] fctf)aWftfcfc6«fc5 
K«ia«S*U>. BPfc, [a] : [ b ] <0£fiJtT\ 
9ft 1 0 0 : 0-3 0 : 7 0, *?£L<li9 0 : 1 0- 
40 : 60 s L<<i8 0 : 2 0-5 0 : 5 0O 

KB?**. 

[oo5i] (3) msum 

ST'J:<. $J£tfJ. Organomet. Che 
m. .358, 567-588(1988). 
-20540 8#&«, «ISB¥4 - 6 3 8 0 7^$8. 
^¥5-26282 1-t^S. WO95/14048 

[0052] ftft^ftfc LTtt. Sftft ( I I ) , M 
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ft ( I I I ) . PKft ( I I ) . ft ( I I ) T^lVT 

&fat LTti. BKaA/H* (II). 3A>h ( i 

1 ) rm'yuh ( I I ) fh57 
/M-otfU-K tg-fb^A/K-. rm'/Uh ( I i ) Ky 
yx- h&i'AW fehi . - -v *Mt£mt LTtt. 

•y^/K &ffc--y^>k --y^;Uxf-;U^ifyx- 
K -y^n-fey, NiC 12 (PPh 3 )!> t'XT'J 

.Mfc^ftfcLTIi. «fl^<9^*">i», JHfc/t?5*?A, 
IHb^y'/'A. PdCU (PPhs) 2. PdCl 

2 (PhCN) 2, PdC 12 (CHaCN) 2s [Pd 
(CHsCN)4] [BF4J2, [ P d ( C2H5C 
N) 4 ] [BF 4 ] 2, ^'«55/'>A7tfA'7-feht- 

v^y'^A. i-yfr/UT-tefvUT-teh-*— K PdC 1 
i (PhCN)i, [Pd(CH 3 CN)4] [BF4]2& 

£j&«&fc#au\ grots wato*!. 3i«*yv- 

fc*tLT*>HtC. 1/1, 000, 000-1/1 
0, «fc")#*l,<ii. 1/1 00, 000-1/1 00 
T*>l>. 

[0053] Zti^conmii. ttlftlWAX-. hh^ 

tt2»ajtta***>«'ciBv»feiii. ttftoffifM 

tf/i^y^y^-fit#t6^WtT\ ii*i/i . 
000. 000-1/1 0. ft&Kii, 1/100. 
000-1/1 00T'*6. Xfttylzm^Xte. &mtz 

r^sy^yt ixuxi->i-7ii>$ s*vytfmzft 
^noit- -t&£>*>. r/us-^A/assAiKoit (* 

Mt)iUT. 1-1 00, 000, *f£L<«5-l 

0, ooot-ffttfn^. 

[0054] JteRJBi, »tt£fflO*V*#|«te-efc 
LTIi. 0Ut4\ "^y-fc'y. h/Vxy, *is\s>%t'C0 

x-j-uy. f- h7 7o;n;y, yo^y-tfy. yy 
nm^y-tfy. b y yD^y-tfy^rirco^p^y-fb^ 
fb*3t, ^hpyyy. ^hn\y-t>, 7-th-MJ 

[0055] nsi&mi, mm- 5 or-2 0 ox;, ft 



(12) «BB¥1 0-2 5 134 3 

2 2 

^L<»i-30*C-1 50*C. «t r )ft&Kli-2 0X: 
-1 OOX:^ 1 ). a-^E^«±. 0-50kg/ 
cm!. #*L,<tiO~20kg/cin*"C!**. 
[ 0 0 5 6 1 x^»^a6»»y;i»-K/u^yjR«^«c 

LT & ^WJ^^tt y /won y^ffl^O^ 

0. fi>rfK (C) r*$fii>x;K*vffi££y/P*/M> 
y^OigLmia [c] sr-Mrtifco-c**. znx. 
10 ^y«^wy^!K^*y^a^Wi. sciies 

(D) X'$kZtlh/ll>X>l>*y%mmi&Q. [D] £ 

ffy^^u^y^a^Wi. £Btej6tTi?SE3« [a] 
^Mie^ [B] T«$<i*y/l'.-K/l'*yiRI« , )jBL#ffl 

mm-mzMte-sm bm^wx-h o t *> 1 w 

[ 0 0 5 7 ] « ( C ) 4^#fir55-<0®*li. tf^fci, 9 

a. &#bii. -eix-fitsteifc. 0. la-tn 

20 2T&9. ci41*Jfcli2T*4. R>-R 14 (4. fft 

wait. 7)\>*)\>m. Anyyif. r 

^adf^a. xxfn (^i^<4\ r^^/wx^f ;w 
S) . i^rys. rs hs. ^ s m, i^'j^a. 
(iffitta (^oyyjs^. r^a^^a, xxf;«, 

S*\ J>SV^(±R 6 tR6. R 1 1 1 R 12 , ^^(iR l3 tR 
30 1 4 1 sWa^fcfS^ LT , >ytz < t t-ocoTst 
[^b2 5] 




(d) 



(5K (d) 4". R 65 {4. TkSSi 1 . 7;Mr^S. ffitt 

s. ifctiWta-cBttsnjtr^^^nsTftft. ) x- 

40 RS^X^v#tS5r*-tl.a^lSLTV^. 

[0058]^ (C) tf^NoyyJS^t LTI4. 7-/ 

sm^f. ^ss^f. nasi"*, mfvymittmfh 
zkffx-zh. 7)v*)imtLxit, mm. amm^ 

fit 1-20. *f4L<«l-l 0. «tO#4L<til- 

6w««r/i^f/m. UHRJH^a^a-i 5. »*l< 

(44-10. J:0ff4L<.i5-6oatR7/^l4S* 
W4 01 fc *<T'# b . fiS1ta* ? Sm L^7;U4f;^i: L 
T(4. W*Jf, ^S^l-2 0. »*L<«1-1 
0. J:0$f^ L<ttl-6W\nyyft7^l4t» 
50 (t'^Ci:* J t'l'l>. 7y^U3S(4. x^yfiJ^Hcti; 
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[ 0 0 5 9 ] ^ ( C ) «0*tffltt. x,+r* 

15 ttTli. * fcUJHRBHHBttf 1 ~8 <97 

t < . *S£K^ , ifciilWRlifflRtf 1 
~4«97;l^/h£A*J: 9$?£ U\ 
( 0 0 6 0 3 ( D ) +O#flHf<0»*li» iXcOfcfcO 
d. e. f&t/gii. ZiXftltelHZ, 0. 1 

i/j±2T*>&. R is -R ?6 (i. ttiftwtiLiz. ** 
MTs riv^i^m. ^oyyjs^. Tyi-n^g, xx 
f-;i-s (^ijx:tf . t/^/l-xx-t/us) N ->7/s, r 

SSrSI-r. fcfc'U R 16 ~R 26 <^>&< tt>-o#x;j? 

24 , R">!^K7£tfLTt££L-C:>)-*>'S&$*L 
TUSA\ ^SV^iR^tR 20 , R 21 1 R 22 , R 23 fcR 
24 . i«iR 25 tR 26 fc* { SVHC^LT. ^<fct> 
— ^^Tit 
HL2 6] 



(d) 



24 




10 



20 



30 



«§ixl.x^i/'g'tlS:*tS»S:mLTV^. 
[006 1] sUD) ^snyyjli'i: LT»i, 7-y* 



■SK^. JURSFP. atfa^SSK^fcaWf* 

4. r/^yust t-ctt. mm, muz? 

#2L<til~l 0. J:9#*L<ttl~ 
6«att7;^/US. aWfifflRtfa-l 5. #*L< 
<44-10. J:9#4L<li5~6«oaHK7/Mf-/US3r 
ffWS^tm S. ffittS#a»Lfc7yWf;WI 
tLT«i. fifHitf. ft«i(flRl~2 0, ff*L<Jil 
-10. J:9#£ l<lil-6W\nyyfc7)l>*ii>m 
JiWiWtU. 7/Mr^Si IT Ji. SttS-c 

[0062] fcfc'U R ,5 ~R 26 <0^< t 
US«H ; Fa2~10. »4L<«2-6, J;0#^L< 

&ttg-CE8l £ fUfcgilMFFft 2-10,»SL<ii2 
-6. J;0#^L<(4 3-4T'J)&x,-Kdf>"ttS^W1- 
l>7^^^»T'*>6*\ &l>^tiR !9 fcR 2 °. R 21 fc R 
22^ R23tR2«i^(iR 25 tR 26 t* < 5V^c^U-C, 
R« 8 *<ft3gJS^a0~8. #F2L<(20-4. J: Off* 
U<ai-2T*i^*<i:t>— 3<ofl9IE* (d) 
$ ft & £ t tiffittS t'ffiS $ R 6 5 tf&SJK =m 0 
-8. $?£L<ti0~~4. i"5»*L<«l~2T*& 
^< t t-ocOH5ie^ ( d ) T«dtL&S0>* t L< 
14. R 24 tR 25 tA { SO«^LT. R 24 fcR 25 #-Hx 

[0063] x^vS^y;i,,tO^y^0jiL* 

(a [c] <om i^mtixu. mm. 5C(cna 

z/^ (C2) *W^>n. x^^g^y/i^iOM^ 
^tiOEUMa [D] WffSLnHfcLTJi. (D 
1 ) Wiii^HOiBUIlffitWiik*^**. 

[0064 ] 
Ut27] 




(CI) 



[00 6 5] (5$ (CI ) #<0&$ftCOmmi. aitO 

(i**J®^ ifettKSH^Hft l ~ 6 <07;^;uSS* 
L. %£l<li*mm?X't>*), R' 9 -R 5 »li7k^M^ 
i/c{i;^SJ!S ; F-Si(l-6c7)7;^;uS$r^L, »^L<J 



h. ) 

[0066] 
[^L2 8] 
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<C2) 



[0067] (S (C2) «fO#»^iHHi. 5140 *$fll>ST$)^„ 
*fcttl. ettOifctil. ZUlTfcO. R 51 -R 56 10 [0068] 
Ji**K^£fcli#*8H E « l-*-60>TAx*M&n< [ft 2 9 ] 

L. mKUTkmrnTTh*). R 66 (iTiUe ) -en* 




(e) 



[00 69] (3$ (e ) «k nliO-4<7)ggt m{i0 ) ) 

-4<oagRT*0. *»o. n + m*»l-4T*6. JBF* 20 [0070] 
L<li, n#0 m^OJtliltife * Ht30] 




(D 1) 



[0071 ] ( D 1 ) *0)*tir9*>S*<i. «W)fc 
a Of**. i7»i0 4fctti. 0(iO*fcUti, *ttl 

[0072] J^j/ateffyrt^+^JMIOiEL* 

(a [c] «. *>*ntt2«ajt£ffl* 

tfy/M0M>y$ii9jgUiMa [D] fc lftfcli2WR 
[0073] ^M«ft«R*-K«z«e-&**$*w 

^#^*y3MI0aU*tt [B] . XtfSlVXlV^VTk 
BOmtmft [A] fBiay/MOi^SS 

[0074] *|ftHj<ox#df y«**/yu#;w*>'*a 
£f*4><9. »OigL#fi [C] fcitf [D] coio^cx 
jra-i^^Tf 6»9EL*iai: [A] &tf [B] ff) 

mMMIRZtl&tf, ®I§ 1 0 0 g"f(OX,-KJf i/Scot/U 
SSr^-fx^yfiit'O. 2 0mo l/100g-0. * 



30*90mo 1 /l OOg. #2L<te0. 30rnol/l 
0 0g-0. 80mol/100g, £<018£ Kit 
0. 40mo l/100g~0. 70mol/100g 
X'h 4 . x,-K* j^0*<i tfJSSHT* 4 1 * fc . 

7yx$ft.#are*>4. [A] ^ [B] wS-WflfcL 4- 

[ 0 0 7 5 J WlOT^yi^fl y imfls^y&it 
40 X-x 3 y • ?07h/77-(- (GPC) (CtOffl^ 

uzx'jaj-u ymncDw.^m-s. <Mn)t. 50 

0-500. 000.#£L<(il. 000-300, 
000. <k9*?2L<J22, 000-200. OOOO 

»^^m (Mn) wm.^z^tmmmm.tf& 

iff * L< *%H^x^vS^yy^t:^^> 
Jh^&^cr^fyX^m. (Tg)ll <$ffl@(W:ffi 
tT3ISJiiK£iX*Uf <fcvW. il®5 0-5 0 0°C. if 
50 £ L<121 00-400'C. J;0»^L<til 50-3 
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[0076] #a£HJ^x;|Mf isW&^i S >VX)Vxy%$k 
* HHHfc LT»IHUIi*RJ63tf4 £ kX-ftiZtff 
RSJgli&otf, Witf. »$BL j82r,&#K. *7 7d 

[0077] x,+r* 7A;KA*y&tttt£ 
f£ffl*<i . 7 /M* A* y £ SB? £ fc tt^MBtT 

m&mznt&&&ttx\ oofga, 

<t±2-8 0fgfi. J:0*f^L<«i5-5 0fgtt«?)ffiH 
■ttltfJVW, RJBia«*«. ffl^0-3 0 0-C. #4L 

<<i5o~2oo*c. assists*, a&o. i~i ob# 

mt. * 9 ;-)\^(omm$>mzRmizma lx 
*yv-£*rai3-e\ tfsmmzxw 

&Zbi)<X'$&. 

[0078] aaBtta&ttmaa* 
■fiita^Si. ^AKS^ti. tf^-xesasa* 

--tt* (MLi.4. 1 OO'C) li. ttJBlW£J6tT 
jISiMffiStl, a*5~2 0 0T*6. 
[0079] ^A«fi-&f*fc LT(±, «*tf , ifVV 
-a-jJ-U7 * y&3J*KM-£fo ; xf-u-y-a-jfU 
7 -f y->-Kyxy£fi£#3\i, ; xf-u-y-;<fvM7 
7'JU-k xfi/y-^w^'Ji/- h&i'oxf- 

y -mm t-x^& tmf w y t mwm t t ««a 
r?yA«x^k r?"j/i«rf-/k 77 y a- 

S^i^k 77 yA-8 2 -xf-A-'vSf^k 77 'J A- 
S?7-> 'J A&fc'c7)77 Vi\&TlV*lVX.AT)WM& 
ft : KVffiSxy^ stfyyTVy, x^vy--f9 : J 
xy&tzli^vy-J VTisycnyyfA&mSfc, 
77yoxMJA<-7*7>'*xy£fl-g#, V9i>xy- 
4 V 7 Vy 7'7^'xy- U7) 77 'J A* 
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7/MrAX7.-fA&tt£f!k 77yxy- (>7) 77 
yA-&7A=*AX7.-rA— 77 'J DXh yA-**&&. 
77yxy- (>7) 77'JA-K7A^;PX^rA-7 
7 'J o x MJ A- - 7. ?- U y ftfi-g-f*;^ t'?)y'xy%zf 

[0 08 0]}ftBraHtx?Xh-7-tLT«. Witf. 

y-r?j/'xyrn 7 ?M^. xfi/y-> (V7'U 
y7 - D-y7«fi^, *»k^f-uy-'f yrixy/a 
10 -y 7«fi£f*&i:'<D5r#j5£t'x/U- Mxi y&7-D 
7ftfi£tt. fl^Patt^yr^xygJIIt. xf-uy- 

7ntvyi7^h7- SS^raHtsKllx^'f/Px?^. 
hv-, x^vy^TA^J^-mWi^mfh^ 

mitxi-uy-^ V7uy7n'y?&n&mz 
x-h o . mmzn. - 13340 6^«. 

ltlS¥2-30 58 14#&?8. #^3-7251 2 
20 #4«B. «BPF 3-74409 #&#Sriffc£»$ftT 
v^S t,tf)S:*»f 4 C i: l> . 
[0081 ] ^Wffico^«T^14ffl8li IXli. mitf. 
ffi»«*Uxf-i/y. S^S^Uxf-uy, 
Stfyxf-i^y, iBfia?«^'Jxf-uy. xfi/y-i 
f-;U77UW-hfta-S#. xf-i^y-pgt'-AitS 
^y^f-uy, ^y 7x-i^yxA7 --Ky 
7i-i/yx-f;K >kutsh, ^'Jxxf/k iK'J 
h . -bA^D-^ h 'J 7-fer- h^r t'*W^ 

30 [0082] Cltl<9<!0^A«a-&«s^>-f-OfS<^|»i^rSi14 

vxm^zttfx-z. zmi-smt. *%mnm& 
mmnMsmmmi. cob, tab, MCM^t'c 

S. «±«K»*S<litWBB8fl«l! (a) Ofijj 

[0083] (i)mmm 

<f. y^-AXf-yUT-hy^'-^^^H. y^nMty 
y^-jr^xHtt'tO^hy^-jr^^h'S: 1 . 1 - 

fx (t-y+iwi-ttis) 3, 3. 5-hy>^u 

50 y^DMfy, 2. 2-t*7. ( t-7'^>'N 0 -^^ 
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i/) 7?y%t'W-**i'1r?-)l& ; t-7>/P/\ 
4 HDA'-^yK, 2, 5-5/'.X^n^Mfy~2. 

FIB; y^S^-^yK, 2, 5-^^;U-2. 
5-^' ( t-yf«;Uv\ 0 -^x) ^^y~3, a, 

[0084] ffiz±y)yi;/7))s£%4itz>ytmm 

mklTIZ, ffllli. *y % /-f yxf;i/X-f/k ^y 
vM y^f V7>;ux-f y^co^vvM yr/^y^x- 
r^ft^ft^y^xyy, ^/Mvpy^yyM 

/l/^yy'x-K 4,4' - x J y& 

;l/y-^-^O^y3y;^b^: 2, 2-y'xh^y 
7-th7xyy, 2-t F^^>/-2-^f-/^7•^t 0 >r 
7x/y. 4->f Vrnt/U-2-t HD^riy-2-^ 

f^/Dt e ^7xyy. l, i-^nnr^b7xy 

>\ 2, 2-yXhJri/7^h7xyy, 4' -7x7 
2. 2-y7no7-bh7x7yfWth7x 

/yM^ftj;2-;pnf«tyby, 2-**/P 

WtyhyM'&ft; 2-x^y|/TyN7^y>. 

2-;nnryb7^/y, t7h^yy?^ryh7 

^yy^L^; 2-t Fn^-2-^;l/7'nt°;* 
7x/y, 4' - Hfy^-2-t Fo^riy-2-^f- 

ik/D t°*7x7 yf^oro tr^j- 7 x y y ; * 
^ryi^y^h, ^7ry^=?y^h. :*?f*yKv 
y#y. ^7ryK-ey^y^WH^JBiS;^7t 

[00 85] ^ix^cO^Wi. foh 

mom^mi. x^ ismtts>utf>u*>3kmmm 

OOSflSiHdftLT. ilSO. 0 0 1-3 0SS: 
#£L<liO. 001-1 5SfiSP. t tOtf^L< 
(i0. 1-1 0SMSS. ffit#£L<l20. 5-5SI: 

issc y x $ furarcfc & 0 

[0086] (2) SttWH 

62-34924 ^HHStBI^SiXT ^*4MaK0t<0 
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30 

p--hPV7xy^l/^WyA ■ - hn 
V^aSttKlffhN, N-m-7x-Uyt^7MJH 

T U;U3R««ttW"J ; x^wy^'j a—ivi/*?? 'J u- 

*?yu-HR^BMflh t'xyUF^xy, x^yl/t'x 
n^y-tfy. i/t'-frKy^yftt'nt'-ils&mffiii) 

o. i-i osfias. $f^L<«io. 2~5M»-ea 

[0087] (3)MEfl0H 

IBWWfcLTti. WdMMttr^ *WHCJ:->T# 

20 mmwm^bta. wyy&mmitixit. m 
&&vmmm«nmmw®mmx'fo&i)\ mm 

^co&w^comfrb. M^yo^y-tfy, ^y?y 

Qtxf;Kyt'y 4 ^tyo^t'7x^k -f/;/ 
o^y7 xXyk Mt/D^y7x^W^t^ F\ 
^^^/Oty^x-W^ F\ f*7'Dty7x 

-;k**iM F\ ^y^yoty^D^fy, f-b7 
7Dth'X7xy-^A, 2H/*tf)8i*ft [0);ttt\ T 
h7/D^t^7xy-^A-t'X (t Fn^x^yU 
30 X~f/U) . f h7/n^t^7xy-^A-fX 
(2. 3-y7ntrofc 4 ;l/X-f;H . f h7/ot 
fX7xy-yi/A-fx (yotxf^x-f/H . r 
b7 7'o^t'X7xy-;UA~fx (r»Jy|/x-f;u) 
»] . fh77'n^t'X7xy-yi,s, 
[Witf. fh7/ntt'X7xy-^S-t'x(bF 

P^yXf/PX-f/H s f h77'D : tt'X7xy-^ 

S-tfX (2, 3-> ? 7 , n^7 e at°;l/X-r^) »] . 

fh77"D^*7^«, atx*osw* ci^J^tf. 

fh77'nt7^;H 5 h\ xfl/yt'xf h7/nt 
40 7^yM ^ K»] . xfl/yt'X (5, 6-y7nty 
/MOl^y-2. 3-^W*S/>f5H) . hUX- 
(2. 3-y7o^7 , DW-l ) ->f y^77U- 

^t^ooy^o^y^'xyof -f -y^x • 7 
;Ur-Sl£c0f+JPtt. 7x-/^'J fyyvux 

— f^, h'jyo^:7x^77 , Jl/-h. Xfl/yf 
xh'J/o^7x^x^fik xfi/yt'^y^7 
o^7x^X-f/k fh^fi/n^y^xy^fy 

50 -h, ^y^ra^yy^'JU-h, 
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■fa^-tyfuy. Mt^oty^nKf*^ t'x 
( VVy'u^y x.~)V) F. N-.X-f-zU'v* 

[00883 SUSffXO^OSti, xtf* ->mttS /U* 
/M»y»£fi£ttl OOlMtWU, ii?S3~l 5 
OiBSSP. *ff*L<(210-14 0SMS5. *fc»4L 
<«1 5-1 2 0ffi*arc**. fflCTJ<0*«HB»*£ 

HUMtryf-ty. EfHfcryf-*>\ ryf-^y&t- 
mj*a. Eig-fbryf-ty^coryf-ty^HMWS'l 

ooM«fc*n/c, iMfi~3o«*». #4l<u: 
2-2 oaa^sij^t-ffiffl-r^. 

[0089] (4) *<9fl*S<9;K'JV-j&fr 

^Kjt^flai, #5*iE»a*a« 
orwT<7)fi^(*t-i)oT. a^^A^a^fcj:^ 

x-tt« (MLh4. 1 OO'C) ti. ttJBBWfcJBtT 
iiSS^iX. jfi^5-2 0 0t'*l». 
[00 90] 3' A b IXU. miii. xf-uy 

XrUy-7'^77 , Jl'-b : 5:i:'c7)x^ 

y -mt t*x^=3r f cox?- u y t fliflfiig t'xyu t cnm. 

7?'J/Htxf-/k 77 'J/H!7'-7-/k 77 'J /U 
Ipv*v/k T^U;HS2-xf-;lv\df-v';K 77D/P 

fti^U^v'xy, jffyyTVy, xfi/y-r^y 
xys/;{ix^-i/y-^y7Vy«07y^AftS^, 
79*)n-Y*)>V-7'f ; Jx.Vim&fc. y'fitx.y- 
4V7Uy#Mii^ y^y'xy- <*7) 77 (J /UK 
T/U*/Ux*x/hftSl|-ft. 7^y'xy- U7) 77 
ViVMTiV^iVuXt-iV-T? 'J ox b y ;U&fi£# s 
y^y'iy- (.*7) T7y/H?ry^;ux^f/u-r 
7 yox h 'J^-xfi/y*l^i'(Oyiy|i 
a ; 7f-uy-M vrkyfti^t'Wi^s. 

[009 1] jR^Sffllx5Xbv-tLTtts Witf. 

>— 7? vxyyn xf-U-y-'f 77V 

y/D7 7«i-&«s. *ffUfi/y-(v/uy/D 

•y ^l^ii'^«t-^-MyxyI/o y 
7ftS£tt. m&tttf'JT^xylMffi. xfuy- 
roh'i^yx^x hv-. xfi/y/77 hxfuy- 
ruWy^yxYi-. Mitt^'Jxxf/l'XyX 
x*wy*74 jry-?-Wffi$rtf*$Kf4£fc 

^at<7)SiPl^X77.h-7-(7)3*>, Iff* 

L<fcL *^bx^y-77i'xy7"o-y7£fi£ 
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3 2 

ft. *mtxi-\,y-4 vri/y7'P7?M^t' 

TAO. Bttttfctt. *|§)PP2-1 3 34 0 6^&«. 
ft(S¥2-3 0 5814^&$8. #^¥3-7 25 1 2 
^&*L &PFP3 - 7 4 4 0 9^$B&ytlEiR£ftT 

[0092] *<?>Mv>mmft®mt ixu. mm. 

fflWK'Jxf-u-y. I»-K'jxfyy, iOR#ffi$ 
ffi^Uxf-lyy. jgfcSgatfyx-fuy, xfl/y-i 

10 tf'JX^-Uy. tf'J 7iXU-y*/U7 -f K. 

7i-Uyx- f/k *yxxf/k jK'J 

K -t/Un-x h- 1) Ttf-b^tWi 

[0093] (5)%mm 
20 taw* u>. wbww 

kLTJi. -fpyiJt, «ft*4*ittHL --K'Jx^-iyy 
ttHE. .-K'jrnei/yHttt. ^'Jxxf^ii, tf'J7 

{£. v-'J*, T/ks7, ^Jf'Jy. 7/1-7. is 
, Jtl7ll>ii-. ijyXyV-9 . tfyXt'-X^ ijyX 
WL. <yhi-4 k /57r>f K tyt'Jnt-f h 

ftf^y. Wt-7^*5«">A, i?^*/l-y' r >A, IHtffi 
30 IB. i!fty'/U3Xr>A, TkigftT/US^A, 7KKft/7 
/Uiy>7A, *iWtV^*y^A. ^K^/y-y/A. tas 
ttftKv^*^^A. ii-3lttMS^/yy"/A. ^r^gg* 
/Ui^^A, 7--<iS-77^y7A. SK^/Uy7A. 
A'J>7A, 58»-7^*y»>A, SKK^/uy/A, 
v^-^^a. tg-fbvT'^v-^A, i/yir?^^ 
A. yyi«;lyOA, ^Kvt*^>"7A. m\L~?y* 
v"/A. i ;ySsv7'^v'7A, 'J yK^/uy>A. 

it* 'J 7r y<03fc»W#Wf Ml4 . 
40 [0094] ^^L^eOiE^tXftti. f fl^iTJMtT'. 

as v 2 rnxti m^bitxm^h z t tfx-$ h . 
* , c a h<r>mdv$mz i^y y * •■/ r >j y?m*?i- 
yrmx-ymLtiiitozm^izbtf 
■ess. mmxmima. nitmfti oottftastc« 

LT.ilft. 1 0-300SSSS. iff*L<*i20-l 
5 0fiSgR. i"9»4L<tt3 0~10 0SJt»O«^ 
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m#±$'t&ib* m®>m®tf±%i. www 

10 0 9 5} ( 6 ) * (Dfbcoil-Sffl 
SJSPL mmsBA* #«K±ffK *'J 

h^^fX [^fl/y-3 ( 3. 5-y- t-7>/l/-4 
-t HD*i/7xS*) rnW-h] $- 
(3. 1 -?+iV-4-t HDJfx7x-yl/) 

TU\ZjtV&T)V*>VX.XT->V. 2, 2' -**-fSF 
t*[xf-/l/-3 (3, 5-5>-t-7*Jl/-4-tF 
Odfv7x-^) rnfjf^-M ^^7x7-/^ 
IHbffiihS 1 ! ; h 'J XJ-)V7 x x;|^fcx 7tO. HJ 
X(2, 4 -is- t-7 l ))V7 x-)V) *X7rW K 
MIX (2, 4-x-t-yf-;U7x-;U) *X7t^( 
N^ct) ij y£££8i| ; x-f7 U y&ffilfi, Xf-7 'J >K 
#;US^A, 1 2-t HDdfv'Xf-r , JyK^l'i">A 

-t'Jy^y^U-K /U-fe'Jy^rTW-h, 
y^X'JX'J b-/P*/X-f7l'-K ^X'JX'J 

h-y^'xf7i/-K ^y^xyx'J b-rt-M/Xr 
71/- hlf^flT/un-^MftKxxf-^ ; £|£/M 
Fn?/HM h ; 7 S yjR*>€tB».it*J ;7 7fl/- 

y s-y&w-oj y^ffi&fcW-lffiy^y v^OH ; y? 
ytf-yryy^h +?*-h/}"/70>ntl r;i-s 

-^I*Jkfi ■/ 7 V >7m, i>)V07)l 5 *- h t y 7 V 

•fiffl ; it'^lfJ £ i & 4 . 
[00 96] <7)S8 

*#D!T1i. x^* yltS/ ;HKA»* y^fttt^fc * 
(i, lrU(f, h;ux>. *yu-y. x^/l/^y-fe'y&i:" 

^SftK^fc**, n-^y?y, 'v*-9->\ ^r^y 
fbkSL 7Dn<y-fe>. y'7n/i^y-ify, M?n 

tfx-th. mm*, x^ys^y^^/u^y^a 

(i. E^tti6SKA<iIitl-8 0M%. $?2l<ii5- 
6 0Mt%, J:»)*F4L<(il 0~5 0M?Mc$r*J: 

dtfrassfia. 

[0097] tt ^Sfl 
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?-*>fcii«3*i. tmmo. i~2o. opa- 

s, ntKHO. 2-10. OPa • s. J:9$?4L 
<li0. 3-5. OPa • sT*6. 

mw&i±mns5-\oo%. KtKiii 0-90 

%. «kO»iL<<±2 0-7 0%Tj.&. «lt*lt? 

tuot -h«:jw? -ctt jtaj*-r . aw&wr r a t 
10 ttjt*i*>tt«jWBK & •? art . < y 4 -v- 

C0JSM^>, r-v7tmWL<7)Uz®ffetf+MzM*)jl£T 

4 a t v > -> fofsiis*^ t a . 

[0098] Sit3M<ott0EiWSt Zhb. # vT<y? 

v\ ifcttawsrrat. rnkWirxyTiyfy-f 
t-a. 

20 [0 0 99 3 • f*iJ:ffln-blcO^RSt 
(la) ^yT-fy^^rffi 

*«W<0»jh«fcJflV^T . L S I f - 7 7&Z*-*- 3 

%.®?4 7ffm±m. m<D%,%um&<7)mm 

tt<0*aWih«2rLJ;3'ta. f-nt'Jr- 

^.y^r-^^jgrstcjc^TMi-ta^ffitfta^, c 
30 o^mKffijgT-fro^jhws-^ffl-ra. asffl^^ 

co^ffiffl-ra. 
[0100] ( b ) mt 

7t46lCjffiS7 0-2 5 0°C. ff^L<fi80-l 5 0°C 
(CT 5-6 #4 L<(S 1 0-3 OftfJfc'TU^- 
?tff->tft. j1«:1 0 0-2 5 0'CKT. ff*L<« 
1 5 0-2 OOtCT. iM;3 0#- 5B$r B 1. »4L< 
(i 1 - 2 B# ^SJE^gft $ -tt a . *BHK*$vvC, 1 

40 7-®&<o y - h'^&i/ «j - v 7 v- Acottmzmzvm 

£fc€£ffSco$m# L J: ^ a . 

coioi] #&Hjj«;^T-t*ih-f a^fc^-c^am^ 
spa t lt ti . 'j— h z.^-9m8,Rvmmm& fx- 

t) 0 , Mfa&HZli I C , LSI, VLSI, A-f/tj.y 

hic, h^yy'x^-, ^tT-f, h'jjj--H, 3 
yr'y?, yy'x^, ffits*-y h«7-^ % -t^'jx^, 
f-yr^f y??9, N5yx, ; t-^, LC7<^. 
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•fcy*, *-/Hg7, ?-i;T7V-'<. t* 
[0 102] 

(HJfcffU BTt, gffiffL RtflttSWfciWfT. *» 

< i ) ( t g > : ( d s 

cm) izxvmzifc. 

(2)#fi(Mw, Mn) rtttUfJOfcHRO, I s 

/77<- (GPC) t«fc&--K'JXf-Wy«imffifc IT 
WfcLfc. 

( 3 ) £ft£Jt$ : 'H-NMR^ bMzX 

(4) Xtf^yfl : J I S7 2 3 6fct£-3TlM4Lfc. 

9) (2, 'H-NMRfciOaKLfc. 
[0103] ( 5 ) : SBEa<0*ftt J: OfML 
fc*-A-3-MSi:LSIf-yri:<0rfAyBK«5S 

«S»*1t«.\ 1 0 0/10 Ofc<Ofca#fcHSrL>fc. 
( 6 ) iBAtt : 9 0*C, 9 5 %?!lJgC03:frT' 1 0 0 08$ 

WStttSSRSfc*«-S3c«ttS:BEBL. Sfet-4 0 
•C-l 0 0°C (#iBS«0«Si*iaU:3 04h #ia&tra 
aiB*^W30^), 1 0 0 0-*M7/U0t-l--'My'^ 

( 7 ) m V*mtt : 3 0 OTOAy/J 1 flfaUgMS 

tw . mn*?? 9 w^^n 

: MM£tM7 9 l/(0&t>tl&hCO 

< s ) wmMRmmmm. jis k 6 9 1 1 tzu 

[0104] HSIffl 1 

^RJttX^i'Jtttt) S»»«t/irtS«3 0 0m 1 

7 A 5 0 0 m g b 8 - x f- 'J r > r h 5 v 7 n 
[4. 4, 0. I 2 ' 5 . ii,i)]-3-Kfty75m 
I £»LT. 9 0TM*ffl»£RJ&Mr->fc. RfS& 

It. ^S'Jftiftft. HJEHHfrf fcfcj: 0,32 g*)* 
•J"?— (ilf^fl/^lfliTftfWl (Mn) = 
2, 400. ftfi^tfT-ft (Mw) =3, 400. ii 
7*$K#?SS (T g ) =32 0*C ) Zfttz. 
[0105] (XiK^S^Ctt) fcfcft.fcfTOOtty'rt'JK 

/^y^fflfltsoaftasr^xuyi oooaaatci 
xF2*fiatt^-9-^y^x;i^ey7-Tyo. 1 5ft 



agSS-Jn^T, 1 3 0^T^ BUSIES tffc. ZtiZZ 
9 9 -Mzm vCtf 'J V- £#r Hi $ it . iFS'l^ff 
ft, WHlfc**6;i:te,l:»). xtf*x£^Mtt/ 
/MOl^aWMW** (3-KNo. A ) £ 5 Oftft 
.I<0ffllW£ttA<0#?»iMn = 2. 80 0 
•C*Tg(i3 2 2'CTJ>^?t. Cc08jB§ft^f*:Ac7)X,-Kdf 
xfflitiO. 4 9 mo 1 /10 0gfJ)^. 'H-NM 
RKT«!l5EL£:tx7 < ytt^ftWS^WA^ 
K-lt^i9 2%T', 'J "7 -tfOM? 9 ig LflBtflUii fc 9 
10 cOX^j^a^A^»i9 2%T-*o^. $ 

[o i 06] mmm2 

*y3M8JH-5 Oftftgfl?:* yl/y 1 0 0 OftfffflKC 1 0 

o'cx-mmzitt:. wi^xx?9avm.'B.mmms. 
m*~/uy4oon&mz®M2ittz®mtoi, 1 

0 0 'CX' 3 B#0KJC$ ittz . i iX £ * 7 -;KC 

l^*(3-KNo. B) SrSOfflSSflfc. CKOfflJg 
20 i^#B(OHlliMn = 2. 7 0 OT'T gte 3 2 1 "C 
X'b^tz, ZV>®fm-kfoB<?)X#*>>mitO. 4 1m 
o 1/1 OOgtiot. 1 H-NMRfc-tSJJtLfc* 

1^7 < ytt^tt«te^<ox^y3&ioisflyp«8 1 % 

T. #'Jv-<O»0£Lfl!JS#<aafc l )<OX^5/S» 
A3Mi81%T£ort:. 

[o i 07] mmm3 

*E»Lfcrt£«3 0 0m 1 <0^f5^WS»fc. 
of* COVxHJ/l,) A'7y^500ingi:5- 
30 t'-;Ht'i/7D [2, 2. 1 ] 'vT'h- 2 -xy ( V 
N B ) iI/8 ~x^- 'J f^f F5y?o [ 4 , 4, 
0, l 2 - 5 . I 7 - 10 ] -3- Hr-fey<OS^7 5m 1 
Sr^JoLT. 9 0°C4S$fSJft^Rj£^^^^. R16»7 

®Ef&m?ZZtlZ±<0. 46. OgcO.-K 
'JV- (VNBffi^54%. ^O^Uy^M-X^Lf-m 
^•7M(Mn)=2. lOO.MflWffi(Mw) 
= 3 . 10 0, ^'5X|s»ffljK ( Tg ) = 2 8 2-C ) 

40 [ o i o 8 ] ( x,** i^eit ) n chtzmws. yivif- 
^fll 5 oft*gp^^f x u y l o o o fiftatc l 

3 OiC-C^MS-frTt. a^Tt-y^Ut Fn/\-^Jf 
v-K2ftfigSi;'\=3f-v-^^x^t'J7f ^0. 15ft 
ftSBSrflniT, 1 3 0*Ct-l^Rje$^„ Ztl£% 
m.cr)*99 -Mzm ^X'X 'J -7- 5r flr tb $ -t , rS'KSt^ 
ft, £ i: J: 0 . x** xSii^»7 

/P^+yiRffllM^* (n-HNo.C)$r50ftft 
»»fc. ;^S)ift^f*C^7fi{iM n = 2 . 3 00 
TT g « 2 8 4 XlX'h ->fz. Z. toWBtifeto C <7)X;K* 
50 xfi^tiO. 6 lmo 1/1 OOg-t'&ofc. 'H-N 
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o nxx* i^mmxmi 9 8 %x-h -> tz . 
[ 0 1 0 9 j 1 

LfcrtSH 3 0 0ml <0#7*$g:gg§H:. 
xyi 00m 1 t*1r)VT)V*J*;*YVS iW\sRlS 
fx (v-?o^y?;/xxA>) ^W-^^D'JK 
0. 3 SUtn^flP;^. ii(l:5-h'-^-hy^n 
[2. 2, l ] s\7b-2-x.y 1 5m 1 ^SsJnLT. 
80°C. 2 4B#|S]fi-&»&£fro*;„ £JI 

f&. jSE^tS^tlCctO. 2. 8g<0tf'J-?- <# 
'JXf-l^y^WT'lS^^ft (Mn) =1 , 300, 
ffifi^KtfH^fi (Mw)=l, 8 0 0. tf^tSff'S® 
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